according to his designs by Messrs Robert Napier & Sons, for a steamer for the Great West of Scotland Fishery Company*. The nature of this modification in centrifugal pumps, consisting of the introduction of the exterior whirlpool, may be understood from the following explanations:
In centrifugal pumps for water, or fans for air, when doing actual work in lifting the fluid, or in forcing it against a pressure, the fluid has necessarily a considerable tangential velocity on leaving the circumference of the wheel. This velocity in wheels in which the vanes or blades are. straight and radial, is the same as that of the circumference of the wheel; in others, in which the vanes are curved backwards in receding from the centre, it is somewhat less; but in all cases it is so great that the water on leaving the wheel carries away, in its energy of motion, a large and important part of the work applied to the wheel by the steam-engine, or other prime mover. This energy of motion in centrifugal pumps and fans, as ordinarily constructed, is mainly consumed in friction and eddies in the discharge pipe, which receives the water or air directly from the circumference of the wheel. The object of the introduction of the exterior whirlpool is to prevent this waste, and to apply usefully, towards increasing the pumping power, the energy of the motion inherent in the fluid on its leaving the circumference of the wheel. For this purpose there is provided, round the circumference of the wheel, an exterior chamber, in which the fluid is left free to revolve, in virtue of the motion it had on leaving the wheel. This chamber may be called the exterior ivhirlpool chamber, and its diameter is ordinarily made about double that of the wheel. The fluid revolving in it assumes the condition of a vortex or whirlpool, which has been designated by the writer as the Vortex or Whirlpool of free mobility. The principles of the motion of this kind of whirlpool, and of its application in improving the action of centrifugal pumps and blowing fans, was first brought forward at the Belfast Meeting of the British Association in 1852, in a paper read in the Mechanical Section, of which an abstract is to be found in the Eeport of the Meetingf. The chief properties for which this whirlpool is remarkable, are, that its particles move with velocities inversely proportional to their distances from the
* See Transactions of the Institution of Engineers in Scotland, Vol. i. p. 90. t [#Mjpra, p. 1.]